Protein Modifications with Ubiquitin as Response to Cerebral Ischemia-Reperfusion Injury.
Post-translational protein modifications present an elegant and energy efficient way to dynamically reprogram cellular protein properties and functions in response to homeostatic imbalance. One such protein modification is the tagging of proteins with the small modifier ubiquitin that can have an impact on protein stability, localization, interaction dynamics, and function. Ubiquitination is vital to any eukaryotic cell under physiological conditions, but even more important under stress including oxidative, genotoxic, and heat stress, where ubiquitination levels are drastically increased. Elevated levels of ubiquitin-protein conjugates are also observed in the brain after focal and global cerebral ischemia. Post-ischemic ubiquitination is immediately induced with reperfusion and transiently detected in neurons with survival potential located in the peri-infarct area. This review aims to critically discuss current knowledge and controversies on protein ubiquitination after cerebral ischemia, with special emphasis on potential mechanisms leading to elevated ubiquitination and on target identification. Further, possible functional implications of post-ischemic ubiquitination, including a relationship to SUMOylation, a neuroprotective modification, will be highlighted. The elevation in ubiquitinated proteins following cerebral ischemia is a greatly under-explored research area, the better understanding of which may contribute to the development of novel stroke therapies.